Determinants of regional sucrase-isomaltase expression in adult rat small intestine.
Sucrase-isomaltase (SI) expression along the longitudinal and vertical axis of the small intestine was studied by sequentially isolating enterocytes from villus to crypt of rat proximal jejunum and distal ileum. Gradients of sucrase activity were observed with greatest activity occurring in jejunal and villus regions. Along the villus-to-crypt axis, gradients of SI mRNA abundance corresponded with activity. However, along the longitudinal axis no differences in SI mRNA levels were observed, thus not accounting for the observed 3-5-fold difference in SI activities between jejunum and ileum. Comparison of SI immunoprecipitates from jejunal and ileal mucosal scrapings showed significant differences in gel mobilities of the more mature forms, which did not appear to affect SI functional activities. When relative rates of de novo SI protein synthesis were compared, [35S]methionine incorporation into all SI forms was observed to be 3-5-fold greater in jejunum than in ileum at all time points. Because these results suggested differences in regional translational regulation, subcellular distribution of SI mRNA in jejunal and ileal epithelial cells was compared. A greater proportion of jejunal SI mRNA was found to be associated with membrane-bound polyribosomes. We conclude 1) sucrase expression along the villus-to-crypt axis correlates with SI mRNA abundance, 2) post-translational processing of SI differ in ileum and jejunum, but appear not to determine SI expression, and 3) differences in translational processing in distal ileum and proximal jejunum may determine sucrase activity along the longitudinal axis of rat small intestine.